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(54) SUBSTRATE AND rTS MANUFACTURE 

(57)Abstract 

PURPOSE: To improve the use efficiency of light; and to use the substrate for a projection type 
liquid crystal display, as well by providing a light non-transmissive film like a lattice, and an array 
of optical elements having a condensing function, on one surface and the other surface, 
respectively by relating both of them and by a specific constitution. 

CONSTITUTION: On one surface, a light non-transmissive film 32 is provided like a lattice at a 
prescribed pitch, and on the surface of the opposite side, an array of optical elements 36 having 
a condensing function is provided in relation to the light non-transmissive film 32, and an array 
pitch P of the optical elements 36 is larger than a frame pitch Q of the light non-transmissive 
film 32. Accordingly, as indicated with an arrow, in an incident light, light which is made incident 
on a main area 38 of each optical element 36 passes through an opening part 34 between the 
light non- transmissive films 32, and is made incident on a liquid crystal. Also, in the incident 
light, light which is made incident on a peripheral area 40 of each optical element 36 is 
condensed as indicated with an arrow of a broken line and refracted in the center direction, 
passes through the side of the light non-transmissive film 32, and is made incident on the liquid 
crystal. In such a way, in the case a substrate 20 is used, the use efficiency of light can be 
improved. 
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Japanese Unexamined Patent Publication 
No. 19244/1993 (Tokukaihei 5-19244) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

[CLAIM 4] A substrate, comprising: 

non light-transmitting layers (32) that are provided, 
on one surface of the substrate, in lattice with a 
predetermined pitch; and 

an array of an optical device (36) is provided, on the 
other surface of the substrate, in association with the 
light-transmitting layers, which optical device has a 
function of converging light, 

the optical device including: 

a main section (38) that substantially corresponds to 
a shape of an aperture section (34) between adjacent ones 
of the non light-transmitting layers; and 

a peripheral section (40) that is provide in a 
periphery of the main section, 

the main section being substantially flat with respect 
to a surface of the substrate, 

the peripheral section being gradually tilted from the 
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main section to the surface of the substrate. 

[CLAIM 5] A method of forming an optical device that has 

a function of converging light, 

said method comprising the steps of: 

forming a non light-transmitting layer on one surface 
of a substrate; 

applying a photo-reactive material to the other 
surface of the substrate; and 

exposing, from a back, the photo-reactive material by 
using the non light-transmitting layer as a mask. 
[EMBODIMENT] 

[0022] As described above, with the first substrate 20 that 
includes the optical device 36 constituted of the main 
section 38, which is flat, and the periphery section 40, 
which is tilted, light is utilized significantly efficiently. 
Thus, the first substrate 20 is effective not only in the 
liquid crystal panel 12, which is used with respect to 
converged light, but also in any other liquid crystal panel. 
Figure 7 shows a case in which the first substrate 20 is 
used with respect to parallel light. 

[Figure 7] A diagram illustrating an exemplary case in 
which the optical device of Figure 1 is used with respect 
to parallel light. 
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